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DETAILED ACTION 

* Pursuant to 35 USC 131, Claims 1-48 are presented for examination. 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

Claims 1-48 are rejected under 35 U.S.C. 102 (b) as being anticipated by Gregoti et 

al. 'Construction of Polyvalent Error Control Codes for Multilevel Memories,' IEEE, 2000, 
pp751-754, (IDS of 10/2003). 

As per Claims 1-48, Gregoti et al. discloses, in Figs. 1-3 and related description, 

equivalent data storing along with equivalent error control comprising selectively storing data in 

a memory array at different densities per cell; and implementing error correction depending on 

the density of data storage, e.g., in Fig. 3 wherein ECC (e.g., page 752) level is selectively 

enabled based on desired cell density (e.g., Fig. 1) level at page 754 col. 2 para. 1. 

As per Claim 1, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method comprising: selectively storing data in a memory array at different densities per cell; and 
implementing error correction depending on the density of data storage. 
As per Claim 2, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 1 including selectively storing data in a memory at different densities per cell by 
using different numbers of threshold voltage levels in a given cell. 
As per Claim 3, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 2 including using a higher density mode with double the number of threshold 
levels as a lower density mode. 
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As per Claim 4, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 3 including using a higher density mode with four threshold levels and a lower 
density mode using two threshold levels. 

As per Claim 5, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 1 wherein implementing error correction code depending on the density of data 
storage includes determining whether data is in a higher or lower density mode and if the data is 
in a higher density mode, implementing error correction code and if the data is in a lower density 
mode, omitting error correction code. 

As per Claim 6, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 5 including using a flag to indicate whether or not the data is in a lower or 
higher density mode. 

As per Claim 7, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 5 including allowing overwriting when the data is stored in the lower density 
mode. 

As per Claim 8, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 7 including preventing overwriting when the data is stored in the higher density 
mode. 

As per Claim 9, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 1 including allowing overwriting of stored data when error correcting codes are 
not provided for that data. 

As per Claim 10, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 1 including providing a multi-level memory cell array having a capacity of at 
least four levels. 

As per Claim 11, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
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method of claim 10 including using at least two bits to represent said at least four levels. 
As per Claim 12, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 1 1 including using one of said bits as a more significant bit and the other of said 
bits as a less significant bit. 

As per Claim 13, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 12 wherein data from at least two cells forms a codeword and grouping the 
more significant bits from different cells together. 

As per Claim 14, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
method of claim 13 including providing more significant bits in one half of a word and less 
significant bits in the other half of a word. 

As per Claim 15, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article comprising a medium storing instructions that, if executed, enable a processor-based 
system to: selectively store data in a memory array at different densities per cell; and implement 
error correction depending on the density of data storage. 
As per Claim 16, Gregoti et al discloses, in Figs. 1-3 and related description, equivalent 
article of claim 15 further storing instructions that, if executed, enable the system to selectively 
store data in a memory at different densities per cell by using different numbers of threshold 
voltage levels in a given cell. 

As per Claim 17, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 16 further storing instructions that, if executed, enable the system to use a higher 
density mode with double the number of threshold levels as a lower density mode. 
As per Claim 18, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 17 further storing instructions that, if executed, enable the system to use a higher 
density mode with four threshold levels and a lower density mode using two threshold levels. 
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As per Claim 19, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 15 further storing instructions that, if executed, enable the system to determine 
whether data is in a higher or lower density mode and if the data is in a higher density mode, 
implement error correction code and if the data is in a lower density mode, omit error correction 
code. 

As per Claim 20, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 19 further storing instructions that, if executed, enable the system to use a flag to 
indicate whether or not the data is in a lower or higher density mode. 
As per Claim 21, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 19 further storing instructions that, if executed, enable the system to allow 
overwriting when the data is stored in a higher density mode. 
As per Claim 22, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 20 further storing instructions that, if executed, enable the system to prevent 
overwriting when data is stored in the higher density mode. 
As per Claim 23, Gregoti et al discloses, in Figs. 1-3 and related description, equivalent 
article of claim 15 further storing instructions that, if executed, enable the system to allow 
overwriting of stored data when error correcting codes are not provided for that data. 
As per Claim 24, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 15 further storing instructions that, if executed, enable the system to provide a 
multi-level memory cell array having a capacity of at least four levels. 
As per Claim 25, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 24 further storing instructions that, if executed, enable the system to use at least 
two bits to represent said at least four levels. 
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As per Claim 26, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 25 further storing instructions that, if executed, enable the system to use one of 
said bits as a more significant bit and the other of said bits as a less significant bit. 
As per Claim 27, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 26 wherein data from at least two cells forms a codeword and further storing 
instructions that, if executed, enable the system to group the more significant bits from different 
cells together. 
As per Claim 28, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
article of claim 27 further storing instructions that, if executed, enable the system to provide 
more significant bits in one half of a codeword and less significant bits in the other half of a 
codeword. 

As per Claim 29, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory comprising: a memory array; and a controller coupled to said memory array to 
selectively store data in the memory array at different densities per cell and to implement error 
correction depending on the density of data storage. 
As per Claim 30, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 29 wherein said memory array is a multi-level flash memory array. 
As per Claim 31, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 29 wherein said controller to determine whether data is in a higher or lower 
density mode and if the data is in a higher density mode, implement error correction and if the 
data is in a lower density mode, omit error correction. 
As per Claim 32, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 31 said controller to allow overwriting when the data is stored in the lower 
density mode. 
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As per Claim 33, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 32 said controller to prevent overwriting when the data is stored in the higher 
density mode. 
As per Claim 34, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 29 said controller to allow overwriting of stored data when error correcting 
code is not provided for that data. 

As per Claim 35, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 29 said controller to use at least two bits to represent four threshold voltage 
levels. 

As per Claim 36, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 35 said controller to use one of said bits as a more significant bit and the other 
of said bits as a less significant bit. 

As per Claim 37, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
memory of claim 36 said controller to group the more significant bits from different cells 
together. 

As per Claim 38, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system comprising: a processor; a wireless interface; a memory coupled to said processor; and a 
controller coupled to said memory to selectively store data in said memory at different densities 
per cell and to implement error correction depending on a density of data storage. 
As per Claim 39, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim . 38 wherein said memory is a multi-level flash memory. 
As per Claim 40, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 38 wherein said controller to determine whether data is in higher or lower 
density mode and if the data is in a higher density mode, implement error correction and if the 
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data is in a lower density mode, omit error correction. 
As per Claim 41, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 40 said controller to allow overwriting when the data is stored in the lower 
density mode. 
As per Claim 42, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 41 said controller to prevent overwriting when the data is stored in the higher 
density mode. 
As per Claim 43, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 38 said controller to allow overwriting of stored when error correcting codes are 
not provided for that data. 

As per Claim 44, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 38 said controller to use at least two bits to represent four threshold levels. 
As per Claim 45, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 44 said controller to use one of said bits as a more significant bit and the other 
said bits as a less significant bit. 

As per Claim 46, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 45 said controller to group the more significant bits from different cells together. 
As per Claim 47, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 38 wherein said wireless interface includes an antenna. 
As per Claim 48, Gregoti et al. discloses, in Figs. 1-3 and related description, equivalent 
system of claim 47 wherein said wireless interface includes a dipole antenna. 

CONCLUSION 
* Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks, Washington, D.C. 20231 
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or faxed to: (571) 273-8300 for all formal communications. 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Guy J. Lamarre, P.E., whose telephone number is (571) 272-3826. The examiner can normally be 
reached on Monday to Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Albert De Cady, 
can be reached at (571) 272-3819. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be directed 
to the Group receptionist whose telephone number is (571) 272-3609. 

Information regarding the status of an application may also be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from either 
Private PAIR or Public PAIR. Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Guy J. Lamarre, P.E 
Primary Examiner 



